ABSTRACT -Primary lateral sclerosis (PLS) is a neurodegenerative disease with progressive corticospinal involvement and characterized by lower limbs spasticity followed by upper limbs involvement, rare cranial nerve involvement, typical sparing of all sensory modalities, sphincteric function and eventually mild cognitive changes. The authors report a case of PLS in a 43-year-old woman with 3 years of clinical follow-up and extensive laboratory investigation, including a SPECT study which disclosed bilateral frontal motor area hypometabolism. Several aspects about this unique disease were reviewed, including differential diagnosis with other more common neurological disorders.
Primary lateral sclerosis (PLS) was first described by Charcot in 1865, and since its first clinical and neuropathological description controversy still continues over the existence of PLS as a nosologic entity [1] [2] [3] . Actually, it was Erb, in 1875, who proposed the term PLS for the first time. The disease has been proposed to be an atypical clinical presentation of already known diseases such as amyotrophic lateral sclerosis (ALS) 4 , frontal dementia 2 , Lewy's bodies disease 5 or multiple sclerosis. Nevertheless, the development of neuropathologic techniques and complementary investigation (structural and functional neuroimage, neurophysiological tests) and the accumulating descriptions of similar cases, have buttressed the concept of PLS as a separate disease entity. In spite of this, the diagnosis is usually made after the exclusion of other diseases with similar clinical spectrum. Thus, the diagnosis of PLS is based on a careful clinical and laboratory investigation and an adequate follow-up. The etiology of PLS is not yet clear, due to the rare incidence of the disease. A few cases of PLS presenting as paraneoplastic syndrome, secondary to breast cancer, have been reported 6 . A genetic trait has not been identified yet but one family with three affected brothers with PLS has already been reported 7 . Our report reveals our experience in one case of PLS and reviews some features of this unique entity.
CASE REPORT
A 43-year-old woman, with a negative family history for neurological diseases, showed progressive gait difficulty. She had neither other associated symptoms, such as pain, weakness and cramps, nor sensory complaints. Control of sphincters was normal and no upper extremities changes were refered. Her past medical history was unremarkable except for a diagnosis of hypothyroidism with adequate hormone replacement.
Mental status and cranial nerves examination were normal. Physical examination was normal and neurological examination showed normal upper limbs muscle strength, normal tonus, normal deep tendon reflexes in the right arm and increased left arm reflexes and positive left Hoffmann's sign. Lower extremities were spastic, with normal muscle strength muscle, increased deep reflexes, with left ankle clonus, and bilateral plantar cutaneous reflex in extension. All sensory modalities were normal. Her balance and coordination were normal. A spastic gait could be noticed, though she could walk without support. There was no evidence of muscle atrophy and fasciculations.
Laboratory tests including cerebrospinal fluid (CSF) examination (including protein electrophoresis and immunologic tests for HTLV-I and II) routine tests (blood count, ESR, electrolytes, glucose, creatinine, T3, T4, TSH, vitamin B12), blood serological tests (VDRL, HIV, Lyme disease), serum lead, copper, zinc, EEG, EEG brain-mapping, four limbs electromyography/nerve conduction studies (EMG/NC), MRI of all spinal segments, evoked potentials (VEP, BAEP, legs SSEP). Some of these tests (e.g. EMG/NC, CSF, MRI) were repeated more than once during her 3 years follow-up. All were normal or negative, except SSEP which presented decreased central conduction velocities.
Brain MRI showed a moderate atrophy of the bilateral pre-frontal areas, corresponding to motor frontal areas involvement (Fig 1) Brain SPECT (technetium HMPAO) disclosed a decreased glucose metabolism in the same frontal areas (Fig 2) .
The diagnosis of PLS was established after exclusion of other possible diagnoses. The use of bacoflen provided no clinical improvement even with high doses of 120 mg per day. During three years of follow up, her gait gradually worsened and now she needs a cane for walking. Her speech became dysarthric and upper extremities spasticity was noticed over the last 6 months.
DISCUSSION
PLS is characterized by a progressive spasticity of lower extremities in the majority of cases, but in some cases upper extremities are affected first 1, 8 . Deep and superficial hyperreflexia is present. Sensory modalities (deep and superficial) and sphincteric control are characteristically spared; fasciculation is not present and muscle bulk is preserved. The course of disease is slow, speech may become increasingly dysarthric, and ascending involvement of arms is usually observed in later stages. Rare forms may present bulbar involvement at the onset 3 . The average age at onset is 40 to 50 years, although children's cases have been reported 8, 9 . Cognitive deficits are moderate 2 , and mild alterations may be detected by adequate neuropsychological testing. Neuropsychometric tests may be eventually useful to detect cortical function abnormalities in cases where paraparesis and spinal cord compression by cervical spondylopathy, an incidental common finding in some patients, are both present. The disease has a progressive course, with corticospinal dysfunction at the beginning with later corticobulbar involvement (pathologic laughter and crying, and central facial nerve palsy).
Two distinct forms of initial clinical presentation may be identified: 1. chronic progressive paraparesis and tetraparesis, with initial involvement of spinal cord; 2. chronic cortico-bulbar and spinobulbar form, with predominant bulbar involvement . Both forms have motor cortex involvement, which is the hallmark of the disease. Mill's syndrome, ascending or descending progressive hemiplegia, may be considered an uncommon form of PLS 10 . Pathological findings have been common for both clinical forms of presentation. The main alteration found was the loss of neurons (Betz 
Fig 2. (A) right and (B) left lateral views of HMPAO-Tc SPECT disclose marked hypometabolic areas (darkened red), more evident at the left side, corresponding to frontal motor cortex. F -frontal pole; O -occipital pole; T -temporal apex.
cells, pyramidal cells longer than 50 µm) in levels 3 and 5 of the cortex of the precentral gyrus, degeneration of the corticospinal pathways, with preservation of neurons of the anterior horn of the spinal cord 1, 10 . Some authors have compared the findings to ALS controls, and observed a more representative loss of neurons in PLS 1 . In some cases the findings of the loss of cortical neurons and corticospinal tract degeneration could be identified through image examination 2, 11 .
Our patient fullfilled all clinical and laboratory criteria proposed by Pringle et al. 1 (Table 1) .
MRI is an important tool to exclude other diseases (Table 2 ) and may show some suggestive findings corresponding to the loss of pyramidal cortical Betz cells in the precentral gyrus of motor area. Area atrophy may be usually found at later stages of the disease. Thus, early investigations may result as normal. Pringle et al.
1 reported precentral gyrus atrophy in 6 out of 8 cases studied, but the period of disease evolution when the examination was performed was not reported. Atrophy and central sulcus widening are statistically significant when compared with ALS and dementia controls. Caselli et al. 2 identified atrophy in 2 out of 9 patients. Gastaut et al. 3 found moderate atrophy in 2 out of 5 cases of PLS with MRI examinations. The remaining 3 presented normal examination.
Our patient presents moderate bilateral brain atrophy in the fronto temporal region with enlargement of Sylvian fissure, when compared with normal control of the same age (Fig 1) . This feature was already identified at the beginning of her disease, and at her last MRI examination after 3 years of follow up.
There are few reports of SPECT studies in PLS. Caselli et al. 2 performed this examination in 6 out of 9 patients. All patients presented hypometabolism in the posterior frontal region, including two patients with pericentral atrophy at MRI. 
Clinical
Spinal cord compression caused by spinal degenerative changes may lead to a clinical picture akim to PLS and/or may be present in cases of PLS. In these cases, SPECT changes may be helpful as a diagnostic tool and a therapeutic guideline. The finding of frontal ( pre-motor ) hypoperfusion is not specific to PLS, but helps to confirm the focal cortical degeneration. In our case, the loss of cortical neurons was unequivocally corroborated by both MRI and SPECT findings.
In conclusion, PLS can be considered a nosologic entity since image examination, neurophysiological and neuropathological tests can confirm its existence. More important, it must be differentiated from other causes of progressive paraparesis, some of them treatable or with a much dismal prognosis (e.g. ALS). Some improvement may be reached with bacoflen or dantrolene, but the majority of patients do not present any improvement. Intratecal infusion of bacoflen may be a potential therapeutic alternative but its use has not been yet established. Supportive psychotherapy associated with physiotherapy and occupational therapy are advised for PLS patients. 
